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Abstract 
This article presents results of a work in progress related to the development of electronic government services for 
interactive digital TV. We conducted a usability evaluation with five users of varying degrees of familiarity with this 
technology and the critical points of interaction were raised and recommendations emerged from this usability study. The 
services offered no barriers to interaction, however, some points for improvement were identified and technical limitations 
prevented the implementation of certain usability recommendations emerged from the evaluation. 
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1. Introduction 
Since the beginning of SBTVD (acronym for Brazilian System of Interactive Digital Television) 
transmissions, in 2007, the population is gradually gaining access not only to high quality audio and video 
content but also interactive services. The TV is currently the medium with the highest penetration in the 
country, being present in more than 95% of households in Brazil [1], this contributes to the consolidation of 
interactive digital TV as a medium of digital media convergence. 
Using the TV as a vehicle for social and digital inclusion in Brazil was one of its main purposes since its 
electronic government services for interactive digital TV as part of a research project. 
The interactivity opens up a number of possibilities of interaction and services previously unexplored, 
making usability a critical factor for the success of this relatively new type of applications and services. 
According Cybis [2] this need becomes even more critical because this device is used by millions of people 
with very diverse profiles both in terms of socio-economic and familiarity with ICTs, also with well-established 
habits and expectations about what is "watching television". 
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This article provides an introduction to the concepts of usability in the TV environment, describes the 
electronic government services evaluated and the testing methodology applied. Immediately following by the 
results and recommendations emerged from this evaluation, besides technical limitations found in the TV 
environment that hinder or even impeded some of the proposed improvements. 
2. Usability in Interactive Digital TV 
Usability can be defined as the extent to which a service can be used by specified users to achieve specified 
goals with effectiveness, efficiency and satisfaction in a context of use, taking into account the amount of effort 
required fulfill these goals. 
To guarantee a good level of usability and improve user experience, all sorts of aspects of the TV 
environment interaction should be considered. Cybis [2] identifies three main differences between the 
interaction in the environment of TV and the computer: 
 In relation to the utility, computers are used for well-defined tasks or for the entertainment assets, while the 
TV is used to passive entertainment where the user is exposed to different materials. Additionally, the 
computer usually involves professional activities while the TV is connected to a social activity and 
entertainment; 
 Physical (time) and cognitive (attention and memory) resources that a computer user is willing to spend are 
much bigger than a TV viewer. Thus tolerance to long and complex interactions is much smaller in the TV 
environment; 
 The input and output devices by which the interaction happens is relatively limited and with unique features 
requiring adaptations in the contents and design of applications for the TV. 
Other studies have been performed in order to list recommendations for applications and services for the TV 
environment, such as identified in Cybis [2], BBC [3] and AriD [4]. These studies formed the basis for the 
interface design of the services listed and in the elaboration of recommendations and proposals. However, its 
main focus was to ensure the usability requirements for applications that were submitted in both 4:3 and 16:9 
monitors, which was considered as a limiting of the project generating recommendations obsolete, since the 
current trend is to migrate to HDTVs (High Definition TV). 
3. Valued Services 
In this study we evaluated three interactive services from T-Gov (electronic government) aimed at the digital 
TV interactive environment that were developed under the Project SMTVI (acronym for Services 
Multiplatform Interactive TV). This first service was named IncluaSaúde that offers the functionality of 
schedule, tracking and management medical appointments. Moreover, the application provides health 
information to the general population, also including people with disabilities and low literacy. The second 
service was named PrevidênciaFácil that provides a set of information related to the categories of possible 
retirement and the documentation required to initiate a process of applying for Social Security benefit. The 
third one was named ProcuraEmprego that allows the user to search for job positions according with his/her 
professional profile, the vacancies are categorized by region, profession and company where users can see job 
details and contact information. 
4. Methodology 
Applications developed under the project SMTVI were tested using part of the methodology to evaluate 
QoE (Quality of Experience) defined in [5]. The methodology is divided into three phases: first, the calibration 
is the purpose of obtaining weighting factors for different tolerances and expectations of users regarding the use 
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of technology, the second phase of field evaluation, comes to evaluate real usage situations, and the third phase, 
validation, permits to compare the results obtained in the field with those obtained in the calibration phase. 
As SMTVI is a project still in progress and is expected to develop more services, only the calibration phase 
 the 
methodology, it has been possible to list suggestions for improvement that not only served as input for other 
services developed in the project, as well as to identify possible recommendations and developing a usability 
handbook for interactive TV applications. 
4.1. Identification of evaluation points 
In this phase of the methodology, services are analyzed by experts in usability and user experience in order 
to raise the critical points of interaction, i.e., points of service that probably compromised the usability and user 
experience. The results of this survey guide the assessment and allow the definition of the tasks more 
efficiently, optimizing the resources expended in their execution. 
Considering the classical usability heuristics and experience of the evaluators in different digital services, 
some assessment points have been identified, they were organized by the screen application e indicate 
application points where the evaluators find potential interactions problems or disagreement with the heuristics. 
Each assessment point were accompanied by level of priority, according to their impact on interaction, and a 
preliminary proposal for improvement. 
4.2.  Definition of test script 
The test script was prepared based on the main objectives of the interactive TV service, its functional 
specification and the assessment points raised in usability inspection previous performed. We defined eight 
tasks that were able to expose participants to the key assessment points of the three electronic government 
service and keep each test session with less than an hour. The Table 1 lists all the tasks performed by the users. 
Table 1 - Task defined in the test script 
 Task Description 
IncluaSaúde 
T1 Start interactive TV services 
T2 (a) Make an appointment in the next available day (b) Make an appointment changing the day 
T3 View heath tips about Dengue 
T4 View your appointments and cancel the most recent appointment listed 
PrevidênciaFácil T5 Search information about disability retirement T6 Identify the necessary documentation for retirement by age 
ProcuraEmprego T7 Search for job positions in Amazonas (Region with no vacancies) T8 Search for job positions in São Paulo 
 
The evaluator graduated the difficulty level of each task according with how easy and intuitive the users 
accomplish each task. When the user finish the task with no doubt and intuitively  it was classified as EASY, 
when the user find some trouble during the interaction, but were able to accomplish it alone, it was classified as 
MEDIUM, but when the user find really tuff obstacles to accomplish the task and had more than one trial, it 
was HARD. Also was recorded the need of help during the test and if the user quit the task. 
4.3. Identification of user profiles 
It was considered a qualitative approach, for this reason the participants were already familiar with ICTs, but 
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with different degrees of familiarity with the technology of interactive digital TV. The study included five users 
aged 23-50 years, three of them were men and two were women. 
4.4. Test execution 
The tests were conducted in a usability lab equipped with monitoring cameras, microphones for capturing 
audio, and the environment were adapted to the users interact with the services in the way they would do in 
their home, sit in the sofa around 2 meters from the display. 
In order to capture both the content viewed by the user and their reactions during the interaction, the test was 
recorded in four different angles, as shown in Fig. 1, allowing an analysis of user behavior during task 
performance and possible reactions of satisfaction or dissatisfaction during the interaction. 
Fig. 1 - Angles capture test 
 
-top box Visiontec VT720e where 
applications were performed. The tasks were passed orally by the test moderator incrementally and think-aloud 
understand the reasons and causes of interaction problems observed. 
The test began with a brief explanation about the electronic government service evaluated and basic 
instructions on using the interactive remote control buttons, also was referred the existence of help content if 
the user needed during the interaction. 
5. Results 
Following the classification of difficulty level explained in section 4, the Fig. 2 show an overview of this 
difficulty level for the eight proposed tasks. 
From this graph we can get an idea of the application points considered intuitive and easy, as well as the 
points that generated more problems and questions. No major problems encountered by users in making 
appointments at the next available date (T2a), view heath tips about dengue (T3), search information about 
disability retirement (T5) or select a job positions in São Paulo (T8), while for start the interactive TV service 
(T1), schedule appointments on different dates (T2b) and identify the necessary documents for retirement by 
age (T6), most users had a medium / high difficulty. 
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Fig. 2 - Level of difficulty of the tasks 
The difficulty level is concentrated between Easy and Medium, in only three situations users found severe 
problems in the interaction. One case was related to the participant's lack of familiarity with the remote control 
buttons, which meant that the participant tried several control buttons and only managed to start the application 
with assistance of test moderator. The others occurred due to the difficulty in finding the information needed in 
the screen to perform the task, such as captions associated with the colored buttons. 
All users have facility in exploring the interface using the directional buttons and OK, even those who had 
no familiarity with Digital TV technology. This result can be validated by observing the tasks classified as easy 
(T2) (T3) and (T5) which present simple search and navigation models. On the other hand, tasks that depended 
on the use of function keys, especially the blue button, were considered medium-grade or difficult for most 
users. 
5.1. Interactivity Icon 
During the test users had to start three interactive applications and we observed an unexpected difficulty in 
this activity previously considered simple. In large part it is due to confusion created by blue interactive icon 
"i" which gave rise to various interpretations regarding the action required to start the interactive application. 
This icon contributed to a negative first impression in the participants as shown in Fig. 3. 
Fig. 3 - Interactive icon 
  
When faced with this interactivity icon, users understand that they should press the "i", also present on the 
ing the 
correct action was irrelevant at first and was only perceived by users when the early attempts fail. This behavior 
is related to the tendency of the brain to pay more attention on visual information than textual. 
5.2. Navigation 
In tasks where the user needed only find information on the screen and tasks with a simple navigation that 
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required only directional buttons and OK were considered easy by users. While tasks that required the use of 
colored buttons, especially the BLUE button, users reported greater difficulties. 
Even when alternative forms of navigation using the numeric buttons were available, users preferred to 
navigate using directional and OK buttons. We believe that this behavior is related to ergonomic factor of 
proximity between the directional buttons and the OK button, constantly used in selection and confirmation 
actions. 
A clear differentiation between the selectable elements on the interface is crucial to make browsing more 
intuitive and accessible, because the user can define with little effort how to explore the interface without 
having to appeal to trial and error strategies. A good differentiation mechanism users colors, icons and position 
and shapes to differentiate between selectable and non-selectable elements of the interface. In other cases, like 
the Fig. 4 (c) the best option would be hide the unnecessary elements avoiding confusion and pollution of the 
interface. 
Fig. 4 (a) shows a good example of list navigation where the user can navigate using both directional and 
numbers buttons and the selected element is clear, while in Fig. 4 (b) we are unable to identify which 
component is properly selected, they are distinguished only by color, which is a barrier for people with certain 
types of color-blindness ative forms of navigation. 
 
                                (a)                                                                          (b)                                                                                  (c) 
Fig. 4 - Browsing the list of elements 
5.3. Captions 
The presentation of captions with the functionalities of the colored bottoms always in the bottom region of 
screen was a well-received approach, users always appealed to that region to search instructions when the 
directional buttons w
control also helped users quickly identify what button to press, however, not all colored buttons were used and 
in some configurations the user had the impression of  
 
 
 
 
Fig. 5 - Examples of colored buttons captions 
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This perceived difficulty in performing tasks that involve the blue button is related to the fact that it is used 
as a "wildcard" and its functionality is dependent of the context of the application in use, and its location in the 
the button caption to the region where its use is important centralizing and reorganizing the caption to 
accommodate the options needed. 
5.4. Color contrast 
During the tests the contrast of colors was an element capable of making the activity performed easily and 
rustration. TV screens show an above-
average contrast if compared to others displays so that high color saturation should be avoided. 
The application made use of ProcuraEmprego Brazil map for selecting the region and state in search of jobs, 
but as shown in Fig. 6 the low contrast between the colors of regions, the name and selector make it difficult to 
perform the task. In addition, color-blind users may not notice any difference between some regions. To 
alleviate the problem it was recommend the use of borders around the regions and in the process of application 
development the contrast level should be tested on different television monitors so that the choices of colors 
and elements of the interface may be appropriate to the context use. The sooner in the development phase these 
tests are performed, the better the results of the final implementation of the service and less chance of 
reworking.  
 
 
  
 
  
 
 
 
Fig. 6 - Regions of the map and color contrast. 
5.5. Identification of services 
The three services had a consistent visual identity providing the user a pleasant experience to use, however, 
identify the name of the service was not possible because this information was not communicated to users 
through the titles and icons seriously affecting the visibility of the system. It is recommended that at least on 
the home page of the application-specific name and logo must be submitted both to the identification of the 
service but also to establish a starting point in the interaction. 
In the web context is common to highlight key-words in texts with different colors and bold, however, in the 
TV context this design technique demands additional care due to the contrast of the display and the color 
already used in the functional buttons. The Fig. 7 shows an example of bad text highlight with yellow color. 
Many users had expected for something to happen when the yellow button was pressed or some behavior like a 
hyperlink. One suggestion is to use only bold fonts or colors different from the ones used in the remote control. 
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Fig. 7 - Regions of the map and color contrast. 
5.5.1. Presentation of texts 
The context of TV requires a number of considerations for the presentation of textual content, as regards the 
size, type and size of the sources used. The minimum size of 24pt is indicated in the literature [3] and on some 
screens we observed that the non-compliance with this recommendation and the spacing of the source 
generated discomfort in reading. With regard to the intelligibility of the texts were not found many problems, 
but is a result that should be observed very carefully since the test subjects had a higher educational level. 
5.5.2. Help 
Although the present application help facility and its existence has been mentioned at the beginning of the 
test, only one of the users made use of these resources and still under exploration, which was considered a 
positive aspect of the services evaluated. 
Access to the help content by BLUE color button is properly flagged by the indication in the caption, 
however, when a content help you open the same button is used to close it is necessary to change the look or 
label to indicate the new functionality VIEW / HIDE. 
6. Recommendations usability 
Although some results and suggestions for improvement are focused on the context of e-government 
applications evaluated and were proposed to solve specific problems of the interaction, others include more 
general aspects linked to the context of use of the Interactive Digital TV that can be extrapolated as usability 
recommendations for TV applications. 
Tests conducted within the context of SMTVI allowed to list of usability recommendations to be considered 
in developing applications for Interactive TV. These recommendations were set based on experience with the 
user and validated within a context of use previously defined and should make a usability handbook to be 
released at the end of the project. 
Kurnet [6] classified the design guidelines for existing Interactive TV Interactive TV applications into two 
groups. On the one hand specific recommendations for interactive TV that take into account the context and 
specifics of that environment and the other principles, standards and general usability recommendations that 
while not specific to the context of TV are applicable. The recommendations given below are classified in the 
first group proposed by Kurnet, along with a few recommendations specific to the context of TV [3, 4]: 
 Do not use the icons and colors specific to the remote (RED, GREEN, YELLOW and BLUE) for different 
actions of commonly performed on the remote control; 
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 Positive or confirmation actions should always be associated with the OK button or the GREEN button 
control and provide a button for exit the application at any time; 
 Maintain a consistent mapping between the functions of the colored control buttons throughout the 
application; 
 Visually differentiate selectable fields from  non-selectable through the application with different colors, 
shapes and sizes; 
 Use of a simple and straightforward language with shorter sentences; 
 For screens with a large amount of textual information is recommended grouped texts into smaller blocks 
using devices to facilitate the reading as the highlight of keywords; 
 Do not use a font size smaller than 18 pt text presented in the application; 
 In the strong actions, such as, delete and send sensitive data, you must submit a confirmation message; 
 Avoid the use of colors as a way to emphasize words and expressions in the text, because users usually get 
the wrong idea that it is hyperlink or a selectable element.  
 Use icons representing of the real-world and familiar to the users as a way to make the application more 
intuitive; 
 By using the paging clearly indicate the existence of other screens either by arrow as indicating the current 
page and total pages; 
 Do not rely only on color to select or differentiate elements of the screen, such as in maps regions or lists; 
 Clear identification of the interactive application already in the home screen. A good practice to display the 
specific logo and name ; 
 The size of the TV screen increases the distance between the interface elements and requires the user to 
maintain their focus attention in a larger region than is used in others digital media. The design should 
consider the focus attention of the user and place captions and others important texts near to the user focus 
attention. 
The main purpose of the dissemination of these recommendations is to help application developers and 
interactive services in compliance with minimum requirements of usability and contributing to improve the 
quality of the user experience of services in this category. 
6.1. Technical limitations 
The results obtained during usability tests allowed to list suggestions for improvement to be implemented in 
the applications developed. However, some of these suggestions may not be technically feasible, so it was 
necessary to discuss with the development team to align the improvements that actually would be implemented. 
Within this context, some aspects related to elements such as remote control, color contrast, navigation between 
screens, text in different colors and memory limitations were fundamental in some decisions taken by the team. 
Regarding the remote, the fact that there are different market models without standardization aspects that 
contributed to the difficulty and confusion with the icon shown in the application of interactivity happen. Users 
who are familiar with the existence of the "i" on the remote associate the beginning of the interaction with this 
icon. In contrast, users who had never used a control with the "i" might not have the same difficulty.. 
Another point that caught the attention of the team was the question of color contrast of the TV applications. 
Just as television content, applications are also subject to the settings of the user's device, which can have a 
number of adverse situations, such as glare or high saturation. These characteristics are not under the control of 
the developer who seeks to minimize these problems by testing the application on several TVs and choosing 
colors and they fit better in different conditions. 
With respect to navigation between the screens of the application, was signaled by the development team to 
use interactive TV is not as flexible as the Web, mainly because there is an input device similar to the mouse. 
Currently, the navigations occur via arrow keys, colorful buttons and numeric. Because of these limitations the 
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design phase of the interactive application is extremely important because there will certainly be situations 
where the 4 (four) color keys will not meet all the needs of the application and a hierarchy of screens too long 
will eventually impact the use of the service. 
With regard to texts in different colors, the fact that the association with Web makes users interpret texts 
highlighted in color as a hyperlink or action that shows a greater detail on that information. In this case, we 
need a paradigm shift mainly because not everything is implemented in the Web environment can be mapped to 
TV, as if the suggestion of using bold instead of the yellow color of the font. 
Finally, it is important to note that an application available on TV should be visually pleasing to the end 
user, but for this assumption is met, issues concerning the limitations of memory devices become determinants 
and limit the use of high quality graphics. The so-called middleware, i.e., the layer of software that lies between 
the application code and infrastructure implementation (hardware platform and operating system) have a 
limitation on the amount of graphics memory and processing that a service can use. As if these restrictions 
area (memory leak), and thus can lead to loss of functionality and lock the service during the execution. 
7. Conclusions 
The electronic services, virtual and interactive should be popular in coming years, creating more demand 
and further expanding the spectrum of consumers of telecommunications networks and platforms. 
Because of the limitations of the Brazilian population, both access to telecommunications networks and 
digital literacy, the use of TV receiver as an efficient and simple terminal for new services is an important 
vehicle for social and digital inclusion that still need be further explored. 
In a favorable scenario of disruptive innovation, with opportunities for new markets and users, it is 
important to the development of interactive TV services for different platforms. The development of 
technologies to support these services and evaluating the impacts on different networks and platforms should 
also address issues of interoperability, accessibility and usability, in order to guarantee the quality of 
experience. 
In this context, the concern about the QoE for e-government services is crucial to develop effective 
applications that meets the needs of the population and should be applied during the design process as tool to 
bring the viewpoint of the user to the service. Despite the technical problems faced to implement the 
improvement suggestions identified, the vast majority of requests are likely to be met. 
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